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©  Nebulizer. 

©  The  invention  discloses  a  nebulizer  comprising 
an  under-cap  (3)  inserted  into  the  neck  (5)  of  a  bottle 
(2)  ,  a  small  tube  (7)  drawing  the  liquid  (8)  contained 
in  the  bottle  and  coupled  with  the  underside  of  the 
under-cap  (3),  where  there  is  a  primary  swirl  cham- 
ber  (12),  and  a  cap  (15)  placed  over  the  under-cap 
(3)  and  screwed  around  the  exterior  of  the  bottle 
neck  (5)>  The  cap  (15)  presents  an  inner  hollow 

cylindrical  section  (14)  which,  together  with  the 
under-cap  (3)  creates  a  secondary  swirl  chamber 
(13),  communicating  at  its  bottom  with  the  primary 
swirl  chamber  (12)  and  at  its  top  with  the  spraying 
hole  (18).  The  hermetic  seal  of  the  spraying  hole 
(18)  occurs  by  tightening  the  cap  (15)  to  the  end  of 
the  thread. 
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NEBULIZER 

The  invention  concerns  the  disclosure  of  a 
nubulizer  particularly  suited  to  be  applied  on  bot- 
tles  containing  liquid  substances  for  medical,  cos- 
metical  or  hygienic/sanitary  use. 

It  is  a  known  fact  that  nebulizers  are  devices 
permitting  the  dispersion  in  the  air  or  in  any  gas- 
eous  substance  of  a  liquid  in  the  form  of  very 
minute  drops. 

Nebulizers  are  largely  used  particularly  in  the 
cosmetic  and  the  hygienic/sanitary  fields,  where 
they  are  applied  to  containers  holding  liquids  which 
are  then  nebulized  and  dispersed  in  the  air  or 
spread  on  people's  bodies. 

The  known  types  of  nebulizers,  which  are  used 
in  the  above-mentioned  fields  of  application,  con- 
sist  essentially  of  an  under-cap,  which  is  applied  on 
the  neck  of  the  container  and  presents  a  tube- 
shaped  duct  with  a  tiny  tube  attached  to  it,  which 
draws  the  liquid  held  in  the  container.  The  under- 
cap  is  complete  with  a  pin  with  a  spraying  hole 
having  a  helicoidal-tapered  cross-section  and  the 
nebulizer  is  usually  protected  by  a  cap  which  is 
usually  inserted  by  pressure  or  by  screwing  on  the 
container.  The  small  tube  is  inserted  in  a  swirl 
chamber  belonging  to  the  under-cap,  into  which  the 
liquid  held  in  the  container  is  conveyed,  after  it  has 
been  pushed  upwards  through  the  tube.  In  some 
cases  the  liquid  is  pushed  upwards  by  the  me- 
chanical  deformation  of  the  container,  if  the  latter  is 
deformable  and  elastic  or,  in  other  cases,  by  the 
pressure  exerted  by  a  compressed  gas,  for  in- 
stance  freon,  held  in  the  container  itself,  when  the 
latter  is  rigid.  In  the  swirl  chamber  the  liquid  under- 
goes  a  first  disintegrating  process  which  will  be 
further  incremented  when,  after  it  has  already  been 
reduced  to  minute  drops,  it  goes  through  the  hole 
with  a  tapered  helicoidal  cross-section  of  the  pin 
applied  to  the  under-cap,  before  it  is  conveyed 
outside  into  the  environment.  Some  other  types  of 
nebulizers  belong  to  the  known  technique,  which 
are  used  not  only  in  the  above-mentioned  fields  of 
application,  but  also  in  the  industrial  fields,  wherein 
the  liquid  held  in  the  container  is  sucked  by  means 
of  compressed  air  through  a  small  tube  drawing 
from  the  container  and  is  sent  into  the  outside 
environment  in  a  nebulized  form  by  exploiting  the 
known  Venturi  principle. 

The  main  inconvenience  presented  by  the 
known  types  of  nebulizers  consists  in  that  the  de- 
gree  of  nebulization  of  the  liquid  they  achieve  is 
often  rather  coarse,  since  it  consists  of  a  plurality 
of  tiny  drops  dispersed  in  the  air,  rather  than  of  a 
mist. 

Another  inconvenience  is  that  in  said  types  of 
nebulizers  the  outcoming  drops  often  collect  ar- 

ound  the  spraying  hole,  thereby  causing  liquid  drip- 
pings  and,  therefore  uneasthetical  spillings  of  the 
liquid  outside  the  container,  especially  in  the  case 
of  protracted  spraying. 

5  Another  inconvenience  consists  in  that  before 
spraying  it  is  necessary  to  remove  the  protective 
cap,  which  may  be  lost,  thereby  causing  uneasi- 
ness  to  the  user. 

Not  the  least  inconvenience  consists  in  that  the 
w  nebulizers  belonging  to  the  known  technique  are 

sold  to  the  buyer  in  separate  pieces  and  he  must 
then  assemble  them.  It  is  obvious  that  this  may 
create  disadvantages,  such  as  loss  of  time  for  the 
assembly,  besides  the  fact  that  during  the  assem- 

75  bly  some  of  the  components  may  be  lost. 
The  present  invention  proposes  to  eliminate 

the  described  inconveniences  and  has  the  main 
purpose  of  disclosing  a  nebulizer  which  yields  a 
higher  degree  of  nebulization  of  the  sprayed  liquid 

20  in  comparison  with  the  nebulization  obtained  with 
the  nebulizers  belonging  to  the  known  technique. 

Another  purpose  is  to  disclose  a  nebulizer  ob- 
taining  a  very  fine  nebulization  preventing  the  col- 
lection  of  drops  on  the  spraying  hole  and,  there- 

25  fore,  the  formation  of  drippings  during  the  spraying 
process. 

Another  purpose  is  to  disclose  a  nebulizer 
wherein  the  cap  is  constantly  attached  to  the  bottle 
or  to  the  container  holding  the  liquid  to  be  sprayed. 

30  Not  the  least  purpose  is  to  disclose  a  nebulizer 
which  can  be  completely  pre-assembled  in  all  of  its 
parts,  regardless  of  the  container  which  will  receive 
it,  so  that  the  only  task  of  the  bottling  company  will 
be  to  connect  the  nebulizer  with  the  neck  of  the 

35  bottle  with  a  single  screwing  operation. 
All  the  just  mentioned  purposes  and  others 

which  will  be  better  understood  hereafter  are 
reached  through  a  nebulizer  which  can  be  applied 
on  a  bottle  and  which,  in  accordance  with  the 

40  claims,  comprises: 
-  an  under-cap  consisting  of  an  element  made 

of  plastic  material  and  presenting  a  peripheral 
annular  section,  complete  with  an  annular  rim 
and  co-operating  with  the  neck  of  the  bottle, 

45  which  it  seals,  and  a  cylindrical  section, 
which  is  hollow,  co-axial  with  the  annular  pe- 
ripheral  section  and  presenting,  in  the  upper 
part  of  its  interior,  some  spacing  teeth  match- 
ing  a  corresponding  number  of  through-going 

50  openings  obtained  in  the  thickness  of  its  said 
upper  part; 

-  a  small  tube  drawing  the  liquid  contained  in 
the  bottle  and  having  its  end,  which  is  op- 
posed  to  the  drawing  end,  co-axially  attached 
inside  the  cylindrical  section  of  the  under-cap 
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and  with  its  upper  edge  flush  against  the 
spacing  teeth; 

-  a  primary  swirl  chamber  comprised  between 
the  end  of  the  small  tube,  which  is  flush 
against  the  spacing  teeth,  and  the  upper  wall 
where  the  teeth  are  attached; 

-  a  centrally  perforated  cap,  applied  over  the 
under-cap  and  screwed  around  the  exterior  of 
the  bottle  neck, 

and  is  characterized  in  that  said  cap  presents  in  its 
interior  a  cylindrical  section  which  is  co-axial  with 
the  under-cap  and  which  co-operates  with  and 
seals  the  outer  cylindrical  section  of  the  under-cap 
and  creates  a  secondary  swirl  chamber,  the  bottom 
of  which  communicates  with  the  primary  swirl 
chamber  through  the  openings  matching  the  spac- 
ing  teeth  of  the  under-cap,  said  cap  presenting  at 
its  top  a  spraying  hole  having  a  profile  which 
essentially  at  first  converges  and  then  diverges 
from  the  interior  to  the  exterior. 

Advantageously  the  nebulizer  according  to  the 
invention  has  two  swirl  chambers  rather  than  a 
single  one,  and  more  precisely,  a  primary  chamber 
which  is  comprised  between  the  edge  of  the  small 
tube  and  the  interior  of  the  holow  cylindrical  sec- 
tion  of  the  under-cap,  and  a  secondary  chamber 
which  is  coaxial  with  the  former  and  is  comprised 
between  the  outer  part  of  the  cylindrical  section  of 
the  under-cap  and  the  innerly  hollow  cylindrical 
section  of  the  cap,  so  that  it  permits  a  very  fine 
nebulization  of  the  liquid  contained  in  the  bottle, 
the  degree  of  said  nebulization  being  much  finer 
than  the  degree  of  nebulization  obtained  with  the 
nebulizers  of  the  known  type. 

Advantageously,  moreover,  the  small  tube,  the 
under-cap  and  the  cap  can  be  assembled  together, 
so  that  the  nebulizer  thus  assembled  can  be  ap- 
plied  by  the  customer  around  the  neck  of  the  bottle 
by  simply  screwing  it  on  the  outer  thread  of  the 
bottle  neck.  In  fact,  while  this  screwing  operation  is 
taking  place,  the  annular  peripheral  part  of  the 
under-cap  penetrates  under  pressure  into  the  open- 
ing  of  the  bottle  neck  and  insures  the  stable  junc- 
tion  of  the  nebulizer  to  the  bottle. 

Further  scope  of  applicability  of  the  present 
invention  will  become  apparent  from  the  detailed 
description  given  hereinafter.  However,  it  should  be 
understood  that  the  detailed  description  and  the 
specific  examples,  while  indicating  preferred  em- 
bodiments  of  the  invention,  are  given  by  way  of 
illustration  only,  since  various  changes  and  modi- 
fications  within  the  spirit  and  scope  of  the  invention 
will  become  apparent  to  those  skilled  in  the  art 
from  this  detailed  description  and  from  the  draw- 
ings,  wherein: 

-  Fig.  1  represents  a  bottle  with  the  nebulizer 
according  to  the  invention  applied  to  it; 

-  Fig.  2  shows  the  longitudinal  cross-section  of 

the  nebulizer  of  the  invention  with  the  sealing 
cap  completely  screwed  on  the  bottle  aand 
with  its  spraying  hole  closed; 

-  Fig.  3  shows  the  nebulizer  of  Fig.  2  during 
5  the  spraying  process,  with  the  cap  unscrewed 

and  the  spraying  hole  open; 
-  Fig.  4  shows  in  detail  the  spraying  hole  in  its 

longitudinal  cross-section; 
-  Fig.  5  shows  the  longitudinal  cross-section  of 

70  the  under-cap  of  the  nebulizer  according  to 
the  invention; 

-  Fig.  6  represents  a  top  view  of  the  under-cap 
of  Fig.  5; 

-  Fig.  7  represents  the  longitudinal  view  of  the 
75  small  tube  drawing  the  liquid  to  be  nebulized; 

-  Fig.  8  shows  a  plan  view  of  the  small  tube  of 
Fig.  7. 

-  Fig.  9  represents  a  longitudinal  cross-view  of 
another  embodiment  of  the  nebulizer  accord- 

20  ing  to  the  invention,  with  the  sealing  cap 
completely  tightened  and  the  spraying  hole 
closed; 

-  Fig.  10  represents  the  transversal  cross-sec- 
tion  of  the  attachment  of  the  small  tube  to  the 

25  under-cap  of  the  nebulizer  in  the  embodiment 
represented  in  Fig.  9. 

As  can  be  observed  in  Fig.  1,  the  nebulizer 
according  to  the  invention,  which  is  indicated  as  a 
whole  with  1,  is  applied  on  a  bottle  2,  which  is  of 

30  the  elastic  and  deformable  type  and  contains  the 
liquid  to  be  nebulized. 

The  same  nebulizer  according  to  the  invention 
is  represented  in  its  longitudinal  cross-section  in 
Fig.  2,  where  it  is  possible  to  observe  the  parts 

35  composing  it,  which  consist  of  an  under-cap  3, 
presenting  an  annular  peripheral  section  4  which  is 
inserted  into  the  bottle  neck  5,  which  it  seals,  and  a 
central  cylindrical  section  6,  which  is  co-axial  with 
the  peripheral  annular  section  4,  which  is  innerly 

40  hollow.  Inside  the  cylindrical  section  6  of  the  under- 
cap  is  inserted  the  small  tube  7  which  is  immersed 
in  the  liquid  8  contained  within  the  bottle.  Its  end 
30,  which  is  opposed  to  the  immersed  end,  is  flush 
against  the  spacing  teeth  9  of  the  under-cap  4, 

45  which  are  visible  in  a  clearer  detail  in  Fig.  5.  Said 
teeth  match  the  holes  10,  which  are  more  clearly 
visible  in  Fig.  6  and  connect  the  inside  of  under- 
cap  3  and,  therefore,  of  the  bottle  itself,  with  the 
area  outside  the  under-cap  3.  Therefore,  the  pres- 

50  ence  of  the  teeth  9  determines  the  formation  of  a 
chamber  12  comprised  between  the  upper  edge  30 
of  the  small  tube  7  and  the  upper  underside  area  of 
the  cylindrical  section  6  of  the  under-cap  3. 

The  external  area  of  the  under-cap  3,  with 
55  which  the  holes  10  connect  the  inside  of  the  bottle, 

is,  as  can  be  obeserved  in  Fig.  2  and  even  better 
in  Fig.  3,  another  chamber  13,  comprised  within  the 
inner  holiow  part  of  a  cylindrical  section  14,  belong- 

3 
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ing  to  the  cap  15  of  the  nebulizer.  Said  cap  is 
applied  around  the  bottle  neck  5  by  tightening  it  on 
thread  16.  Said  chamber  13  acquires  various  vol- 
umes,  as  can  be  seen  in  the  Figs.  2  and  3,  which 
are  comprised  between  the  minimum  value  repre- 
sented  in  Fig.  2,  when  the  cap  15  is  completely 
tightened,  up  to  the  maximum  value  represented  in 
Fig.  3,  when  the  same  cap  15  is  untightened  to  the 
end  of  its  stroke.  It  can  also  be  observed  that, 
when  the  chamber  acquires  its  minimum  volume, 
i.e.  when  cap  15  is  completely  tightened  around 
the  bottle  neck,  a  stopper  17  having  a  conical 
profile  at  its  top  end  and  being  arranged  centrally 
in  the  central  cylindrical  section  6  of  the  under-cap 
3,  seals  hermetically  the  spraying  hole  18  bored  in 
cap  15. 

In  order  to  spray  the  liquid  8  contained  within 
bottle  2,  one  must,  first  of  all,  untighten  cap  15  and 
bring  it  to  the  position  represented  in  Fig.  3,  so  that 
the  stopper  17  of  the  under-cap  3  no  longer  shuts 
the  spraying  hole  18.  It  will  be  pointed  out  that  in 
the  position  of  maximum  opening  represented  in 
Fig.  3  cap  15  still  remains  attached  to  the  bottle 
neck  5,  since  an  annular  rim  40  belonging  to  the 
latter  contrasts  against  an  annular  rim  41  belonging 
to  cap  15,  which  prevent  the  separation  of  one 
from  the  other.  At  this  point,  by  pressing  the  body 
of  the  bottle  2,  a  pumping  action  is  conveyed  to 
the  liquid  8,  contained  therein,  which  ascends  verti- 
cally  through  channel  19  of  the  small  tube  7,  fol- 
lowing  the  direction  indicated  by  the  arrows  20. 
When  the  liquid  reaches  chamber  12,  which  will  be 
called  the  primary  swirl  chamber,  it  undergoes  a 
first,  coarse  nebulization  process,  since  it  violently 
dashes  against  the  spacing  teeth  9;  the  partially 
nebulized  liquid  is  conveyed  through  the  holes  10 
which  carry  it  to  the  next  chamber  13,  which  will  be 
called  the  secondary  swirl  chamber.  In  this  secon- 
dary  swirl  chamber,  the  liquid,  which  has  already 
been  nebulized  in  the  primary  swirl  chamber  12, 
undergoes  another  nebulizing  process  by  dashing 
against  the  walls  of  the  chamber  and  against  the 
body  of  the  stopper  17,  which  is  positioned  at  the 
center  of  the  chamber  itself.  Moreover,  as  can  be 
observed  in  Fig.  4,  before  going  out  through  the 
spraying  hole  18,  the  nebulized  liquid  dashes 
against  the  inner  edge  22  of  the  spraying  hole  18, 
where  it  undergoes  yet  another  nebulization  pro- 
cess,  before  it  is  sent  out  into  the  outside  environ- 
ment  24  with  a  jet  21  ,  which  acquires  its  tapered 
shape  from  the  shape  of  the  spraying  hole  18, 
which  diverges  outwardly  in  its  section  25  connect- 
ing  it  to  the  outside  environment  24.  In  the  embodi- 
ment  represented  in  Fig.  4,  the  inner  rim  22  of 
section  23  converging  toward  the  exterior  24  of  the 
spraying  hole  18  consists  of  a  circular  depression 
33,  co-axial  with  the  central  circular  section  27  of 
hole  18. 

It  is,  however,  understood  that  said  inner  rim 
22  can  also  be  made  by  shaping  the  converging 
section  23  of  the  spraying  hole  18  following  other 
geometrical  shapes  or  by  shaping  the  entire  con- 

5  verging  surface  23  according  to  suitable  geometri- 
cal  shapes.  After  the  spraying  operation  has  been 
completed,  cap  15  will  be  tightened  completely 
around  the  bottle  neck  and  the  stopper  17  will 
hermetically  seal  the  spraying  hole  18. 

w  It  has  thus  been  demonstrated  that  it  is  possi- 
ble  to  obtain  a  higher  degree  of  nebulization  with 
the  nebulizer  according  to  the  invention,  than  with 
the  nebulizers  of  the  known  type  and  this  thanks 
both  to  the  presence  of  the  primary  swirl  chamber 

15  12  and  of  the  secondary  swirl  chamber  13,  and  to 
the  shape  of  the  spraying  hole  18  having  an  inner 
converging  section  23,  whose  rim  22  causes  the 
liquid  to  dash  against  it,  thereby  becoming  more 
finely  nebulized. 

20  Moreover,  said  fine  nebulization  21  prevents 
the  collection  around  the  spraying  hole  18  of  sev- 
eral  drops,  and,  as  a  consequence,  it  prevents 
drippings  along  the  outer  surface  of  cap  15. 

It  has  also  been  seen  that  the  opening  and 
25  sealed  closing  of  the  spraying  hole  18  occurs  by 

untightening  and  re-tightening  respectively  cap  15, 
which  always  remains  attached  to  the  bottle  neck, 
through  the  projections  40  and  41  which  act  as 
stops.  Concerning  the  coupling  between  the  small 

30  tube  7  and  the  under-cap  3,  it  has  been  seen  that  it 
occurs  by  pressing  the  small  tube  7  into  the  cylin- 
drical  section  6  of  the  under-cap  3.  On  the  other 
hand,  the  connection  between  the  under-cap  and 
the  cap  15  is  achieved  by  pressure  and  occurs 

35  between  an  annular  projection  50,  which  is  visible 
in  Fig.  3,  belonging  to  the  inner  wall  of  cap  15, 
which  snaps  around  the  periphery  of  the  annular 
rim  51  belonging  to  the  under-cap  3,  as  can  be 
observed  in  Fig.  2.  Thereby,  a  stable  connection  is 

40  obtained  between  the  small  tube  7,  the  under-cap  3 
and  the  cap  15,  forming  the  nebulizer,  which  can 
then  be  pre-assembled  and,  thus  put  together,  be 
delivered  to  the  customer,  who  can  easily  apply  it 
to  the  bottle  by  simply  screwing  cap  1  5  around  the 

45  bottle  neck  5. 
As  has  already  been  remarked,  the  shrinking  of 

the  peripheral  annular  section  4  of  the  under-cap  3 
into  the  bottle  neck  5  occurs  at  the  same  time  as 
the  tightening  of  cap  15.  During  the  screwing  pro- 

50  cess  it  is  necessary  to  force  cap  15  to  its  end 
stroke,  in  order  to  force  the  annular  projection  41  of 
cap  15  to  go  over  the  safety  projection  40  belong- 
ing  to  the  bottle  neck  5.  By  observing  specifically 
Fig.  7  and  Fig.  8,  it  will  be  noticed  that  the  small 

55  tube  7  presents  a  plurality  of  longitudinal  splines 
31,  which  fulfil  the  important  task  of  permitting  a 
faster  re-entry  of  air  within  the  volume  11  of  the 
bottle,  when  the  mechanical  outside  pressure, 

4 
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which  has  produced  the  spraying  of  liquid  8  to  the 
exterior,  is  released. 

In  fact,  air  from  the  environment  is  sucked  into 
the  inner  volume  11  of  the  bottle  because  of  the 
depression  generated  by  the  elastic  return  of  its  5 
wails  and  it  finds  in  the  splines  31  preferential  entry 
ways.  Therefore,  said  splines  31  increase  the  in- 
going  stream  of  air,  so  that  the  atmospheric  pres- 
sure  within  the  volume  1  1  of  the  bottle  is  restored 
more  quickly.  As  a  consequence,  the  frequence  of  w 
possible  spraying  actions  within  a  time  unit  is  in- 
creased. 

Fig.  9  represents  a  different  embodiment  of  the 
nebulizer  according  to  the  invention,  wherein  the 
under-cap  60  presents  some  characteristics  permit-  w 
ting  it  to  be  tightened  directly  around  the  neck  of 
the  bottle  receiving  it  and  it  also  presents  a  central 
stopper  suited  to  the  application  of  small  tubes  of 
the  cylindrical  type,  rahter  than  of  the  type  with  the 
complex  cross-section,  which  has  been  described  20 
in  the  preceding  example  of  embodiment.  More 
specifically,  it  will  be  observed  in  Fig.  9  that  the 
under-cap  60  is  so  shaped  as  to  present  in  its 
peripheral  rim  an  indentation  61  acting  as  an  un- 
dercut  and  contrasting  against  the  protruding  rim  25 
71  of  the  bottle  neck  70.  It  is  obvious  that,  because 
of  this  shape,  once  the  under-cap  60  has  been 
pressed  over  the  rim  71  of  the  bottle  neck  70,  it 
can  no  longer  be  disconnected  from  said  rim,  un- 
less  a  violent  action  is  performed,  and  certainly  not  30 
because  of  the  unscrewing  of  the  covering  cap  80. 
Since  the  under-cap  and  the  bottle  neck  70  always 
remain  in  the  same  mutual  position,  the  lower  rim 
72  of  the  under-cap  70  also  acts  as  a  stop  to 
prevent  the  unscrewing  of  cap  80,  because  the  35 
edge  81  of  the  first  part  of  the  thread  goes  to 
contrast  against  rim  72  during  the  unscrewing  of 
cap  80,  which  frees  hole  82  from  the  tip  73  of  the 
stopper  75,  so  that  the  liquid  streams  out  of  the 
nebulizer  in  its  nebulized  form.  40 

Concerning  the  shape  of  stopper  75,  it  can  be 
observed  still  in  Fig.  9,  that  its  lower  part  presents 
a  triangular  or,  at  any  rate,  polygonal  shape,  while 
the  central  cylindrical  section  96  of  the  under-cap 
60  presents  some  projections  97,  as  can  be  ob-  45 
served  also  in  the  detail  represented  in  Fig.  10. 
Thus,  the  small  tube  77  of  the  type  with  a  cylin- 
drical  cross-section,  which  can  be  normally  found 
on  the  market,  can  easily  be  inserted  by  contrast 
between  the  lower  part  76  of  stopper  75  and  the  so 
projections  97  of  the  central  cylindrical  section  96 
of  the  under-cap  60.  Said  junction  creates  some 
channels  78  and  98  through  which  air  flows  going 
through  hole  82,  the  holes  90  and  the  channels  78 
and  98,  after  the  nebulization  action  has  stopped  55 
and  the  bottle  recovers  its  original  volume,  after  the 
deforming  action,  which  has  caused  the  spraying, 
has  ceased. 

The  embodiment  represented  in  Fig.  9  and  in 
the  detail  of  Fig.  10  offers  the  advantage  of  obtain- 
ing  a  nebulizer  with  an  under-cap  which  is  essen- 
tially  immune  from  entrainment  due  to  the  friction 
caused  by  the  cap,  when  the  latter  is  screwed  and 
unscrewed.  Moreover,  it  is  possible  to  use  small 
tubes  of  the  cylindrical  type  which  are  easily  found 
on  the  market  and  inexpensive,  for  the  construction 
of  the  nebulizer.  These  advantages  are  achieved 
simply  by  changing  the  shape  of  the  terminal  part 
of  the  stopper  of  the  under-cap. 

It  has  been  seen  in  Fig.  10,  that  the  terminal 
section  of  the  stopper  has  a  triangular  shape,  but 
obviously  any  type  of  polygonal  or  star  shape,  or  at 
any  rate  any  shape  not  coinciding  with  the  circle 
can  permit  the  formation  of  the  channels  78  and, 
thereby  reach  the  proposed  purpose. 

On  the  basis  of  what  has  been  described,  it 
has  been  seen  how  the  nebulizer  according  to  the 
invention  reaches  all  the  proposed  purposes. 

During  the  manufacturing  process  various 
changes  and  modifications  can  be  made  on  the 
nebulizer  according  to  the  invention,  concerning, 
for  instance  the  dimensions  and/or  the  geometrical 
characteristics  of  its  components.  It  is,  however, 
understood  that  said  changes  and  modifications  will 
still  be  included  withing  the  scope  of  the  present 
invention. 

Claims 

1.  A  nebulizer  which  can  be  applied  on  the  neck 
5  of  a  bottle  2  comprising; 

-  an  under-cap  (3)  consisting  of  a  body 
made  of  plastic  material,  presenting  a 
peripheral  annular  section  (4),  complete 
with  an  annular  rim  (51)  co-operating  with 
and  sealing  the  neck  (5)  of  the  bottle  (2) 
and  a  central  cylindrical  section  (6), 
which  is  innerly  hollow  and  co-axial  with 
the  peripheral  annular  section  (4),  said 
under-cap  presenting  in  its  upper  under- 
side  some  spacing  teeth  (9)  matching 
through-going  openings  (10)  obtained  in 
the  thickness  of  said  upper  underside; 

-  a  small  tube  (7),  drawing  the  liquid  (8) 
contained  in  the  bottle  (2)  and  having  its 
end  (30)  opposite  to  its  immersed  end 
co-axially  coupled  within  the  cylindrical 
section  (6)  of  the  under-cap  (3)  and  with 
its  edge  flush  against  the  spacing  teeth 
(9)  of  the  under-cap  (3); 

-  a  primary  swirl  chamber  (12)  comprised 
between  the  end  (30)  of  the  small  pipe 
(7),  which  is  flush  against  the  spacing 
teeth  (9)  and  the  upper  wall,  where  the 
teeth  (9)  are  attached; 

-  a  bored  cap  (15)  applied  over  the  under- 

5 
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cap  (3)  and  screwed  externally  around 
the  neck  (5)  of  the  bottle  (2)  through  a 
thread  (16), 

characterized  in  that  said  cap  (15)  presents  in 
its  interior  a  cylindrical  hollow  section  (14)  5 
which  is  co-axial  with  the  under-cap  (3),  co- 
operates  with  and  seals  the  central  cylindrical 
section  (6)  of  the  under-cap  (3)  and  creates  a 
secondary  swirl  chamber  (13)  communicating 
at  its  bottom  with  the  primary  swirl  chamber  w 
(12)  through  the  openings  (10)  matching  the 
spacing  teeth  (9)  of  the  under-cap  (3),  said  cap 
(15)  presenting  at  its  top  a  spraying  hole  (18) 
having  a  profile  (23)  at  first  converging  and  8. 
then  diverging  (27)  from  the  interior  toward  the  is 
exterior. 

2.  A  cap  (15)  co-operating  with  the  an  under-cap 
(3)  of  a  nebulizer  in  accordance  with  claim  1, 
characterized  in  that  the  spraying  hole  (18)  20 
bored  in  the  cap  (15)  receives,  it  its  inner 
section  (23)  converging  toward  the  exterior,  a 
stopper  (17)  belonging  to  the  under-cap  and 
having  a  conical  shape  in  the  upper  part  of  the 
central  cylindrical  section  (6)  of  the  same,  said  25 
section  (23)  and  said  stopper  (17)  fulfilling  the 
task  of  hermetically  sealing  the  spraying  hole 
(18),  when  the  cap  (15)  is  completely  screwed 
at  the  end  of  the  thread  on  the  bottle-neck  (5). 

30 
3.  A  nebulizer  according  to  claim  1  ,  characterized 

in  that  the  cap  (15)  presents  innerly  an  annular 
rim  (50)  which  couples  with  the  annular  rim 
(51)  of  the  under-cap  (3),  when  the  cap  is  tight 
in  its  closed  position  on  the  under-cap.  35 

4.  A  nebulizer  according  to  claim  1  ,  characterized 
in  that  the  small  tube  (7)  drawing  the  liquid 
presents  on  its  outer  surface  a  plurality  of 
longitudinal  splines  (31)  communicating  with  40 
the  primary  swirl  chamber  (12). 

5.  A  nebulizer  according  to  claim  1  ,  characterized 
in  that  the  inner  profile  (23)  converging  toward 
the  exterior  of  the  spraying  hole  (18)  is  ob-  45 
tained  through  a  circular  depression  (33)  co- 
axial  with  the  central  circular  section  (27)  of  the 
spraying  hole  (1  8)  itself. 

6.  A  nebulizer  according  to  claim  1  ,  characterized  50 
in  that  the  under-cap  (60)  presents  a  projection 
(61)  on  its  inner  peripheral  rim  (60)  which 
contrasts  against  the  protruding  rim  (72)  of  the 
bottle-neck  (70),  thereby  achieving  the  stable 
connection  with  the  latter.  55 

7.  A  nebulizer  according  to  claim  6,  characterized 
in  that  the  under-cap  (60)  is  provided  with  a 

stopper  (75)  complete  with  a  lower  part  having 
a  polygonal  cross-section  (76)  and  with  a  cen- 
tral  cylindrical  section  (96)  provided  with  pro- 
jections  (97),  said  lower  part  having  a  poly- 
gonal  transversal  cross-section  (76)  and  said 
central  cylindrical  section  (96)  provided  with 
the  projections  (97)  being  suited  to  receive 
between  each  other  the  coupling  by  contrast  of 
the  terminal  end  of  the  small  tube  (77)  drawing 
the  liquid,  whereby  said  coupling  creates 
openings  (78,  98)  through  which  returning  air 
flows  into  the  interior  of  the  bottle. 

A  nebulizer  according  to  claim  7,  characterized 
in  that  the  lower  part  of  the  stopper  has  a 
triangular  shape. 
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